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Challenge: Automated and rapid remote sensing NAsA
for urgent disaster response

Mean Access Time (Day)

Automated data system are required to analyze large quantities of
data from NASA NISAR, other satellite missions, and rapidly
expanding GPS networks

Going from artisan to automation: use system engineering
approach to translate specialized data analysis into
operational capability
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Temporal records Spatial maps of ground Coseismic ground Coseismic damage Eathuke
of ground deformation deformation deformation Models
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Advanced Rapid Imaging and Analysis (ARIA) c

Radar
Sensors

Building damage
and inundation
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High-resolution
hazard assessment
from fault models

Seismic
Networks

Permanent
Optical ground deformation

Sensors GPs Seismology Examples from the 2011 M9.0

Tohoku-Oki (Japan) earthquake
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2011 Kirishima
Volcano
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Urgent Response Analysis in AWS Cloud

M7.1 Earthquake near Puebla, Mexico (September 9, 2017)
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Urgent Response Analysis in AWS Cloud
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Dynamic Scaling in Earth Science Data System

The size of the science data system compute nodes can automatically grow/shrink
based on processing demand

Auto Scaling group policies
Target tracking scaling policies
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Earth Science Data System in AWS

NASA OCO-2 L2 Full Physics processing operational in AWS
* Processing of L2 full physics data products in Amazon cloud across multiple regions

* Scaled up thousands of compute nodes
* Demonstrated capability of higher internal data throughput rates than NISAR needs
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Considerations for Scaling In/Out Events

Scaling down (scale in)

Scaling up (scale out)
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Auto Scaling and the Amazon EC2 Nasa

Spot market

Hourly Costs

reserved 1-yr reserved 3-y : e
MEMGry-cpu on-demand s Mspot linug (%)
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instance memary
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cl Bxlarge
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*  Auto Scaling works well with Spot Instances
*  Major cost savings (75%—90% savings over on-demand)...if can use Spot Instances
* Compute instances terminated if market prices exceed your bid threshold
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Fleet Management for High Resiliency

Availability Zone a Availability Zone b Availability Zone c

Fact

3 It monitors and heals instances
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Auto Scaling and the “Market Maker” s

= This OCO-2 data production run of
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Strategy:

e Mitigate impact on spot market
* Diversification of resources

*  “Spot fleet”
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Jul 16
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“ T h un d e rl N g H er d v |||' Compute fleet instances

Fleet of ASG compute instances calling same
services at same time

“Jittering” the API calls
* |ntroduce randomizations to API calls
e Distributes load on infrastructure

re:invent



Next generation NASA missions

0CO-2 (2009)
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Estimated Daily “Keep Up” Volume (TB)

SMAP (2015)

The volume of data
produced is larger than
previous missions

Data storage,
processing, movement,
and costs are the
biggest challenges

NISAR (2021)
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